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Purpose: The purpose of this study was to investigate he efficacy of subfascial endoscopy 
by use of a mediastinoscope in the identification and ligation of incompetent perforating 
veins in patients with venous ulceration of the lower leg. 
Methods: All patients who underwent subfascial endoscopy for venous ulceration between 
Jan. 1, 1994, and Mar. 1, 1995, at the Sint Franciscus Gasthuis in Rotterdam underwent 
duplex ultrasound scans of the lower leg before and 6 weeks after operation. The number 
and localization of the perforating veins on the mediodorsal ide were compared with the 
findings during subfascial endoscopy. 
Results: In 20 patients, preoperative duplex examination showed 46 incompetent and six 
competent perforating veins. During operation the site of 43 incompetent and all 
competent perforating veins was confirmed. Five additional perforating veins were found 
at operation (false-negatives). Postoperative duplex ultrasound scans showed six incom- 
petent perforating veins (four persisting and two recurring perforating veins) in four 
patients, of which the ulcers did not heal in three. The ulcers of the other 17 patients 
healed. 
Conclusions: Subfascial endoscopy is an efficient echnique in identifying incompetent 
perforating veins in patients with chronic ulceration of the lower leg. The persistence of
incompetent perforating veins is related to failure of ulcer healing. (J Vasc Surg 1997; 
26:255-9.) 
Subfascial endoscopic dentification, bipolar coagula- 
tion, and division of  incompetent perforating veins in 
patients with chronic venous insufficiency was first 
introduced by Hauer in 19853 A small incision, 
outside the area oftrophic hanges and induration of 
skin and subcutaneous ti sue, allows the interruption 
of perforating veins under direct vision with minimal 
morbidity. In fine with the current trend toward 
minimally invasive surgery, a growing number of 
studies have been published that report encouraging 
results with this approach in patients with primary 
varicosis, lipodermatosclerosis, and venous ulcer- 
ation of  the lower leg)  7 However, all of these stud- 
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ies were retrospective n design and focused mainly 
on clinical outcome in terms of newly formed vari- 
cosities, ulcer healing, and wound complications. 
Notwithstanding enthusiastic reports, failure of 
the ulcer to heal or recurrence of ulceration after 
endoscopic treatment of incompetent perforating 
veins in patients with venous ulcers of the lower leg is 
reported in 2.5% to 11% of patients. 6-9 At the same 
time, persistent or recurrent incompetent perforating 
veins have been found in 1% to 4% of patients after 
endoscopic exploration of the subfascial area. 3,6,1° It 
can be hypothesized that this may be caused by 
limited accessibility ofperimalleolar perforating veins 
that do not allow considerable maneuverability of
endoscopic instruments i  patients with far-advanced 
changes of lipodermatosclerosis of the skin. Others 
have postulated, especially in the presence of deep 
venous incompetence, the possibility of new chan- 
nels opening up between the deep veins and the 
adjacent skin, leading to recurrence of ulceration. ~ 
Potentially, this new growth could occur through 
the dilatation of small-caliber perforating veins 
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missed at the time of surgery or through true neovas- 
cularization. 
The present prospective study was undertaken to
investigate the efficacy of subfascial endoscopy in 
eradicating perforating veins in patients with venous 
ulceration and to examine a possible relation be- 
tween persistent incompetent perforating veins and 
disturbed ulcer healing. 
PATIENTS AND METHODS 
This series comprises all consecutive patients who 
underwent subfascial endoscopy for venous ulcer- 
ation of the lower leg (as part of a prospective, 
randomized trial comparing open and endoscopic 
perforantectomy) between January 1, 1994, and 
March 1, 1995, at he Sint Franciscus Gasthuis in 
Rotterdam, the Netherlands. The study was ap- 
proved by the hospital medical ethics committee, and 
in all cases informed consent was obtained. All pa- 
tients had chronic venous insufficiency graded class 6 
according to the classification of the Society for Vas- 
cular Surgery and the International Society for Car- 
diovascular Surgery. xz None of the patients had an 
arterial component totheir ulceration, as determined 
by clinical examination a d a resting arterial Doppler 
anlde-brachial pressure ind x greater than 0.8. 
Patterns of venous insufficiency were determined 
by a color-flow duplex ultrasound scan performed by 
an experienced vascular technologist before the op- 
eration and 6 weeks after the operation. All measure- 
ments were made using a linear array transducer with 
a 7.5 MHz imaging/5 MHz pulsed-wave Doppler 
color-flow duplex system (P700, Philips Medical Sys- 
tems, Eindhoven, the Netherlands) with the patient 
in a near-upright s anding position. 
Perforating veins were defined as vessels that pen- 
etrate the fascia and constitute continuously trace- 
able connections between the superficial and deep 
venous ystems. The only criterion for insufficiency 
was reverse venous flow demonstrated onthe Dopp- 
ler spectral display during the relaxation phase after 
active dorsiflexion of the ankle or manual compres- 
sion of the foot.is Insufficiency was determined tobe 
present if reverse flow persisted for longer than 0.3 
seconds. A sterile conductivity gel and transparent 
dressing were used for the duplex evaluation of the 
ulcer bed. 14 The number, localization, and presence 
or absence of insufficiency of the perforating veins at 
the medial and dorsal side of the lower leg were 
noted. The distance of each perforating vein to the 
sole of the foot was measured in centimeters. 
Endoscopic subfascial identification and ligation 
of perforating veins was performed without ourni- 
quct control and with the patient under spinal anes- 
thesia. We made use of a mediastinoscope and clip- 
ping instrument as previously described in detail, is 
All medial and dorsal perforating veins that could be 
found were ligated and divided. Their number and 
localization were registered, and the distance to the 
sole of the foot was measured. In addition, patients 
who had saphenofemoral incompetence or incompe- 
tence of the long saphenous vein on a duplex ultra- 
sound scan underwent flush saphenofemoral ligation 
and stripping of the long saphenous vein from groin 
to a level just below the knee. 
After operation, patients were mobilized on the 
first postoperative day and treated byambulant com- 
pression therapy using short-stretch bandages (Com- 
prilan, Beiersdorfmedical, the Netherlands) until the 
ulcer was healed. When ulcers were healed, elastic 
stocldngs (Elvarex, Beiersdorf medical) were pre- 
scribed indefinitely when associated deep venous in- 
competence was present. After hospital discharge, all 
patients were seen at the outpatient clinic at 1, 2, 6, 
12, 26, and 52 weeks after operation. 
A perforating vein found at surgery was judged to 
be identical to a preoperative orpostoperative local- 
ized vein if it was found within 1 cm of the site 
determined by a preoperative or postoperative du- 
plex ultrasound scan, respectively. 
RESULTS 
Twenty patients (nine men and 11 women; mean 
age, 64 years; range, 33 to 89 years) underwent 
subfascial endoscopy for venous ulceration of the 
lower leg. In these patients, 46 incompetent perfo- 
rating veins were found on the mediodorsal side of 
the lower leg by preoperative duplex ultrasound 
scanning (range per patient, 1 to 5; mean, 2.3). Six 
competent perforating veins were detected in five 
patients. The localization is given in Table I. At the 
preoperative duplex ultrasound scan, concomitant 
superficial venous incompetence was present in 14 
patients. Associated incompetence of the deep ve- 
nous system was noted in 11 patients. 
During subfascial endoscopy, a total of 54 perfo- 
rating veins were identified and clipped (range, 1 to 
6; mean, 2.9). The site of 43 incompetent and all six 
competent perforating veins could be confirmed ur- 
ing operation (Table I). Three incompetent perforat- 
ing veins in two patients could not be identified 
during subfascial endoscopic exploration. On the 
other hand, five additional perforating veins in four 
patients that were not visualized by duplex ultra- 
sound scan before surgery (false-negatives) were de- 
tected and clipped during exploration. The distribu- 
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Table I. Number and localization of competent and incompetent perforating veins on medio-dorsal 
side of lower leg during preoperative duplex ultrasounds subfascial endoscopy, and postoperative 
duplex ultrasound 
Postoperative 
Preoperative duplex Subfascial endoscopy duplex 
Distance from sole 
of fbot Incompetent Competent  Confirmed Missed False-negatives Incompetent 
0 to 5 cm 2 0 1 1 0 1 
6 to 10 cm 4 0 2 2 0 3 
11 to 15 cm 13 2 15 0 1 2 
16 to 20 cm 13 3 16 0 2 0 
21 to 25 cm 8 1 9 0 2 0 
26 to 30 cm 4 0 4 0 0 0 
31 to 35 cm 1 0 1 0 0 0 
36 to 40 cm 1 0 1 0 0 0 
Total 46 6 49 3 5 6 
tion of the missed and false-negative perforating 
veins is also found in Table I. 
The patients' mean hospital stay was 4 days 
(range, 2 to 6 days). All of the patients completed 
follow-up. Six weeks after surgery, six incompetent 
perforating veins were found with duplex ultrasound 
scanning in four patients (Table I). Two patients 
were the same patients in whom the three perforating 
veins diagnosed before surgery could not be con- 
firmed at operation. The localization of these veins 
was similar to the preoperative duplex examination. 
The ulcers of both patients did not heal. In one 
patient, two "new" incompetent perforating veins 
were detected. For more than 45 years, this patient 
had venous ulceration with multiple recurrences on 
both legs, based on combined eep and superficial 
venous incompetence. The patient's ulcer did not 
heal, although an initial improvement in the size of 
the ulcer was achieved. Six months after the opera- 
tion, a squamous cell carcinoma was diagnosed in his 
ulcer. In the fourth patient, a perforating vein was 
detected at the same level as was seen before surgery 
and at endoscopy. In spite of this finding, the pa- 
tient's ulcer healed uneventfully after 5 weeks. In the 
other 17 patients, no persistent or recurrent perforat- 
ing veins could be detected on the postoperative 
duplex ultrasound scan. Four months after subfascial 
endoscopy the ulcers of 17 patients had healed. The 
persistence of incompetent perforating veins after the 
patient had undergone subfascial endoscopic surgery 
was a predictor of nonhealing of the venous ulcer 
(p = 0.004; Fisher exact test). During a minimum 
follow-up of i2 months in all patients, no recur- 
rences of venous ulceration were noticed. Nine of 
these 17 patients did have concomitant deep venous 
incompetence. 
DISCUSSION 
Incompetent perforating veins are found in 70% to 
100% of patients who have venous ulceration. 16-1s 
The endoscopic subfascial division of perforating 
veins is a useful and safe procedure in the treatment 
of patients with end-stage chronic venous insufficien- 
cy. 3,7,9 A potential imitation of the technique in- 
cludes the inability to reach all perforating veins. 
Especially in patients with severe lipodermatosclero- 
sis, the necessary expansion of the subfascial space 
can bc laborious. 9 The advantage of the use of a 
mediastinoscope is that full view of the subfascial 
space after introduction of the scope under the fascia 
is easily maintained by its rigid shape. 
In 17 of 20 patients in our study, all existing 
perforating veins could be identified and divided by 
subfascial endoscopy. Six weeks after subfascial en- 
doscopy only four persisting incompetent perforat- 
ing veins were found on a duplex ultrasound scan. 
Three incompetent perforating veins in two patients 
that were detected at the preoperative and postoper- 
ative duplex ultrasound scan could not be identified 
at surgery. A possible explanation could be their 
subfascial course in the septum intermusculare medi- 
alis, which sometimes obscures incompetent perfo- 
rating veins) °,19 At present, we routinely incise this 
fascia endoscopically when present. 
The persisting incompetent perforating vein of 
the patient in whom this vein apparently was identi- 
fied during endoscopy may be the result of an erro- 
neously placed or dislodged clip. In one patient, two 
recurring incompetent perforating veins were found 
during the postoperative duplex ultrasound scan. 
Possibly, the incompetent perforating veins in this 
patient were the result of severe underlying deep 
venous insufficiency. Wilson et al) s described a dis- 
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tinct group of patients who had persistent ulceration 
despite conventional and perforating vein surgery 
combined with graduated compression hosiery. They 
had grade 3 to 4 deep reflux on descending phlebog- 
raptly, with grossly abnormal calf pump function 
after surgery. It could be that these patients will 
benefit more from surgical correction of their under- 
lying severe deep venous incompetence by venous 
valve surgery. 18 At this time, however, no preopera- 
tive investigation exists that will discriminate these 
patients from patients who will benefit from eradicat- 
ing all sites of venous reflux in the superficial and 
perforator system. 
We found a healing rate of  85% (17 of 20 ulcers) 
after endoscopic ligation, with no recurrence of ul- 
cers during a follow-up period of  I year. This result is 
in accordance with the experience of other investiga- 
tors who performed endoscopic ligation of  perforat- 
ing veins. Jugenheimer and Junginger, 3also using a 
single-port echnique, observed healing of 94% (16 
of  17) of limbs that had ulceration. In a retrospective 
analysis of 110 patients, Gloviczki et al.20 reported 
ulcer healing in 78% and ulcer recurrence in 6% of 
their patients, using standard laparoscopic equip- 
ment with CO 2 insutflation in more than half of  the 
procedures. 
In three patients, the ulcers did not heal after the 
patient underwent endoscopic surgery. In two of 
these patients, one or more incompetent perforating 
veins were missed during the operation. One of  the 
most important factors in determining whether an 
ulcer will heal after surgery is the completeness of  
surgery to control venous reflux. 2~ By clinical exam- 
ination and phlebography, Cranley et al. 22 found 
inadequate removal of  incompetent veins to be the 
cause of failure in 20% of their patients after conven- 
tional surgical treatment. The persistence of incom- 
petent perforating veins after surgery is always con- 
sidered a failure of the surgical technique. This 
probably can be hold responsible for the nonhealing 
in two of three patients in our study. 
CONCLUSION 
Subfascial endoscopic perforator surgery by use of a 
mediastinoscope is an effective approach to identify 
and ligate the incompetent perforating veins in pa- 
tients with venous ulceration of the medial side of the 
lower leg. The use of a single-port endoscope per- 
mits identification of nearly all perforating veins in 
patients who have far-advanced stages of chronic 
venous insufficiency. Exploration of the entire sub- 
fascial area, splitting of the septum intermusculare 
medialis when present, and careful handling of the 
instruments seem important in preventing the persis- 
tence of incompetent perforating veins, which is in 
our study related to failure of  ulcer healing. 
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